All the patients were questioned about the circumstances of onset of their attacks and for environmental events which could provoke symptoms ( Table  1 ). Six of the seven patients noticed provocation of attacks by bright light, especially on going out into strong sunlight. Two patients mentioned postural factors such as suddenly standing upright or the onset of exertion. Two found attacks to occur on upward movement of the eyes and one on extension of the neck. Only one patient felt that the attacks occurred at random. 
RETINAL APPEARANCES
All patients showed the ophthalmoscopic appearances of venous stasis retinopathy as previously described. These comprised peripheral blot haemorrhages, microaneurysms, and venous dilatation and 'beading' (Figs. 1A,B) . Laminar streaming giving the appearance of red borders to the major veins was noted in some patients. In all cases the pressure in the central retinal artery was reduced, so that the artery collapsed with minimal digital pressure on the globe.
Fluorescein angiography demonstrated many peripheral microaneurysms which could not be seen with the direct ophthalmoscope. There was marked prolongation of arteriovenous transit times and venous leakage from veins near the posterior pole in two cases (Figs. 1C-E). Patchy regions of non-filling were evident in the choroidal circulation.
ANGIOGRAPHY
The results of angiography, either by arch angiography with retrograde arterial catheterisation (four patients) or by the intravenous digital subtraction technique (three patients) are shown in Table 1 . The intravenous method gave satisfactory visualisation of the extracranial arteries in each case.
ELECTROPHYSIOLOGICAL TESTS
The standard ERG parameters3 in four patients with unilateral symptoms showed constant minor abnormalities on the affected side ( Table 2 ). In one patient who had attacks in both eyes no difference was apparent.
The b wave of the ERG evoked by flashes of equal intensity increases in amplitude with time in the dark, reaching a plateau level, but falls practically to zero when the eye is exposed to a bright photoflood lamp In all four patients with unilateral symptoms there was a marked prolongation of the time taken after photostress to regain the previous b wave amplitude in the affected eye when compared with the other side (Table 3) . A single patient with attacks in either eye showed a smaller difference.-In addition the light induced change in the corneofundal potential was determined by electrooculographic (EOG) methods in four out of the five patients on whom the ERG photostress tests were carried out (Table 4 ). The light peak of the EOG is generated by the slow increase in transpigment epithelial potential after photoreceptor response to light and is a measure of functional integrity of choroid, pigment epithelium, and photoreceptors. The EOG light rise was lower and the peak time longer in the affected eyes than in the comparison (less affected) eyes in all patients, though the number of cases was small and the difference was not statistically significant.
OTHER CLINICAL FEATURES
Two patients (Table 1) had abnormal pupils. These were large, circular, and reacted slowly both to light and to convergence. Both of these patients had attacks of visual loss on exposure to bright light. Six of the seven patients had cerebral symptoms. In three these consisted only of transient cerebral ischaemic attacks, in two there were ischaemic attacks in addition to a minor stroke. In all cases the affected hemisphere was on the same side as the carotid occlusion. The patients who sustained permanent deficits showed areas of localised cerebral infarction on CT scan. These were situated in the parietooccipital border zone between middle and posterior cerebral artery territories. thrombus as the likely mechanism in the majority of patients. 4 The present report concerns a group of patients who also experience ischaemic attacks in the brain and eye but in whom the underlying'mechanism is different and is caused by a'local breakdown in vascular homoeostasis (retinocerebral insufficiency). The main differences between embolic and insufficiency attacks are in the duration, the clinical expression, and the circumstances in which they occur. An embolic attack consists of the random occurrence of a black or dense cloud rapidly spreading in a vertical direction over the whole or half of the field of vision, persisting for a few minutes, and occurring without systemic or cerebral symptoms. Insufficiency attacks on the other hand are generally of a longer duration, less rapid onset, and may be accompanied by symptoms of generalised or localised cerebral oligaemia in the form of faintness, focal weakness, or jerking of the limbs.5 The visual disturbance is described in terms of distortion or fragmentation of the field of vision, often with dazzling. The 'shutter' effect which is characteristic of embolic occlusion seldom occurs, though some patients may describe centripetal contraction of the field. Provocation by circumstances which either reduce retinal arterial pressure or raise retinal venous or intraocular pressure is a feature of insufficiency in some patients. These circumstances include rapidly standing upright, beginning to walk, stooping, movements of the neck, or sustained upward gaze. Provocation by bright light is a special feature of retinal insufficiency and is discussed below.
OCULAR FINDINGS
The present report confirms the descriptions already given of venous stasis retinopathy.' In addition to the main features of venous dilatation, peripheral haemorrhages, and microaneurysms we noted arterial irregularity (Fig. 1C) and laminar streaming of red venous blood in some of the larger retinal veins, possibly an indication of uneven rates of flow through different retinal regions or a disturbance of the normal coupling between flow and metabolism. A similar appearance has been described in the pial circulation in states of acute ischaemia.6 Fluorescein angiography demonstrates perivenous leakage at the posterior pole, and many clusters of peripheral microaneurysms which could not be discerned through the ophthalmoscope (Fig. IC) . A simple bedside estimation of ophthalmic artery pressure by digital pressure on the globe showed a gross reduction in all cases, and this constitutes the single most important diagnostic physical sign. We found the pressure too low for reliable ophthalmodynamometry.
ANGIOGRAPHY
The existence of four large low-resistance arteries supplying the brain allows occlusion of a single vessel to occur without a major reduction in total cerebral blood flow. When the internal carotid artery is occluded, there are two major alternative pathways: firstly, the contralateral internal carotid via the circle of Willis, and secondly the ipsilateral external carotid via the orbital anastamoses. In all but one of the present series in addition to complete occlusion of the internal carotid artery there was occlusion of other vessels, compromising one or both of these collateral pathways. Only one patient was found to have an isolated occlusion of the internal carotid artery, and it must be presumed in this case that there was incomplete development of the anterior part of the circle of Willis, with aplasia or hypoplasia of the anterior cerebral artery on one side.
PATHOGENESIS
Electrophysiological testing on patients whose attacks affected one eye and in whom the other eye acted as a control gave some insight into the mechanism of retinal insufficiency. Minor differences in the ERG in the form of scotopic b wave threshold, slope of ERG, or reduced b wave amplitude were seen and were consistently more marked on the affected side. The finding that EOG light rise was significantly lower (mean 170%) and slower (10-8 minutes) than normal (250%, 7-9 minutes) suggests that the physiological lesion is already present at the interface between choroid, pigment epithelium, and photoreceptor outer segment in these patients with low pressure retinopathy. However, the most 
